ABSTRACT
where ff istheacceleration ofa point onthewingfiatsurface; _,theunitnormal tothewingsurface which isequal tothe unit vector __fora flatsurface. Theacceleration isgiven by:
where Q is the angular velocity. Notice that for a rigid body, the p..osition vector F, is not a function of time and hence. r = r = 0. Finally, the boundary condition for the temperature is obtained from the adiabatic boundary condition and is given by:
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COMPUTATIONAL SCHEME 
FORMULATION

OF ACTIVE CONTROL MODEL
The control system is developed using a space system representation. In this technique, the equations of motion are modeled in the form The dynamic response of the model based on the eigenvalues, places the open loop poles at $1.2 = +,,/_777.
Feedback Control
Using a state feedback control, the system can be diagrammed as shown in Figure  5 . With feedback control, the system of equations are:
Where C_ ..... = I.,.,.0"_ is the controlled moment function and u is the external control moment input.
In state-space representation, Eqs. (14) and (15) 
The value of the damping for the control system, _'0, is set equal to 4.44 to obtain an acceptable response time without requiring unrealistic control energy. This also ensured that the order of magnitude of the control matrix, BG, was sufficiently large to eliminate any adverse effects due to errors resulting from the estimated model. Therefore, the desired characteristic equation according to the Butterworth configuration is:
Matching coefficients yields the gain matrix, G. and control law as follows:
Solution Methodology
To impart the rolling moment required by the control law specified in Eq. (21), a mass injection system is developed.
On both the upper and lower surfaces of the wing, areas aft of the pitch axis and near the leading edge were designated for control. Figure 6 shows these areas as dark shaded regions on the wing surface.
The boundary condition for the wing surface was then modified to reflect the velocity being imparted by
RESULTS FORACTIVECONTROL MODEL InitialConditions
The initial conditions for the active control application correspond to the results of the wing rock case. Specifically, to demonstrate the effectiveness of the control design, a time when the wing was at the maximum roll angle was chosen for the initial conditions. By time t = 92.3, the wing has rolled to 41.1°and exhibits a very small negative angular velocity.
This time corresponds to the results of point f) in Fig. 1 .
Response History
With the control system applied, the flowfield is resolved and the response of the wing determined. In Figure  10 , it is clear that the flowfield is almost symmetric.
There is no breakdown of the primary vortex cores
and the flow appears to be stable. Time. Streamlines.
